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Abstract (Basic) : EP 159905 A 

The concn. of oxygen in automobile exhaust gas is detected by an 
oxygen -ion -conductive solid electrolyte (11) positioned between a 
reference gas (A) and a gas (E) to be measured, the electrolyte 
generating an electromotive force proportional to a differential oxygen 
concn. between the two gases, and electrodes (12, 13) made of an 
electroconductive material, a first one of the electrodes (13) being 
located on a surface of the oxygen -ion -conductive solid electrolyte 
(11) contacted by the reference gas (A) and a second one of the 
electrodes (12) being located on a surface of the solid electrolyte 
(11) contacted by the gas (E) to be measured, the surface of the 
electrode (12) in contact with the gas (E) to be measured being coated 
with a protective, heat-resistive metal oxide layer (14) having 
supported thereon uniformly a lead- trapping, thermally stable metal, 
the lead- trapping metal being present in molar amount of 0.4-3% of the 
metal oxide. 

ADVANTAGE - The sensor is free not only from poisoning of the 
inner electrode, but also from clogging of the protective layer with 
lead and its build up on the outer surface of the protective layer. As 
a result, the sensor ensures accurate measurement of the oxygen 
concentration of exhaust gas with a good response time maintained over 
prolonged periods of service. 
Abstract (Equivalent) : EP 159905 B 

A device for detecting the concentration of oxygen in an automotive 



exhaust gas, comprising: an oxygen- ion -conductive solid electrolyte 

(11) to be positioned between a reference gas (A) and a gas (E) to be 
measured, the electrolyte generating an electromotive force 
proportional to a differential oxygen concentration between the two 
gases; and electrodes (12,13) made of an electroconductive material; a 
first one of the electrodes (13) being located on a surface of the 
oxygen-ion-conductive solid electrolyte (11) to be contacted by the 
reference gas (A) and a second one of the electrodes (12) being located 
on a surface of the solid electrolyte (11) to be contacted by the gas 
(E) to be measured, the surface of the electrode (12) to be in contact 
with the gas (E) to be measured being coated with a protective, 
heat-resistive metal oxide layer (14) having uniformly distributed 
therein a lead- trapping, thermally stable metal, selected from the 
group consisting of Pt, Ru, Pd, Ni, Au and alloys thereof, the 
protective layer (14) being formed by first powdering the 
heat-resistive metal oxide, chemically plating or evaporating the 
lead-trapping metal onto the heat-resistive metal oxide powder, and 
then plasma spraying the thus -treated metal oxide onto the electrode 

(12) in contact with the gas (E) to be measured, the lead-trapping 
metal being present in a molar amount of 0.4 to 3% of the metal oxide 
and the protective layer having a thickness in a range of 150 to 500 
microns. (9pp) 

Abstract (Equivalent) : US 4584086 A 

Car exhaust gas 02 concn. detector has a solid electrolyte between 
a reference gas and the gas to be measured. There is a respective 
electrode on each surface contacted by the gases, the electrode 
contacting the exhaust gas being coated with a protective heat 
resisting metal oxide supporting a Pb-trapping thermally stable metal. 
The amt. of Pb-trapping metal is 0.4-3 % of the oxide. The protective 
layer is formed by chemically plating or evaporating the Pb-trapping 
metal on the oxide and then plasma spraying the oxide onto the 
electrode to a thickness of 150-500 microns. 

Pref . the Pb trapping metal is Pt, Ru, Pd, Ni, or Au (alloy) . 
ADVANTAGE - The assembly is durable and poisoning of the electrode 
by Pb is avoided. (8pp)d 
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Description 

The present invention relates to a device for 
detecting the concentration of oxygen in auto- 
motive exhaust gas. More particularly, the inven- 
tion relates to a device for detecting the concen- 
tration of oxygen in a lead-containing exhaust 
gas. 

A conventional device for detecting the concen- 
tration of oxygen in automotive exhaust gases is 
shown in partial cross section in Fig. 1. The device 
includes four components: an oxygen-ion-con- 
ductive solid electrolyte 1, electrodes 2 and 3 
made of an electroconductive material, and a 
protective layer 4. The solid electrolyte 1 is posi- 
tioned between the atmosphere A and the 
exhaust gas or emission E and generates an 
electromotive force in proportion to the differen- 
tial oxygen concentration between the atmos- 
phere and the exhaust gas. The electrode 2 is 
positioned on the inner surface of the solid 
electrolyte 1 with the electrode 3 on its outer 
surface. Both electrodes act as oxidation cata- 
lysts. The protective layer 4 is used to protect the 
electrode 2 from the physical and chemically 
corrosive effects of the exhaust gas. 

Two examptes of such a conventional device 
are disclosed in Japanese Unexamined Published 
Patent Applications Nos. 89686/1979 and 13828/ 
1980. The devices described in these documents 
use a double- or triple-layered structure for the 
protective layer 4. However, because of the rela- 
tive thinness of this protective layer 4 (typically 
less than about 100 urn, lead cannot be trapped in 
a sufficient amount to provide the desired 
resistance to lead contamination. 

Japanese Unexamined Published Patent 
Applications Nos. 90294/1973 and 53456/1981 dis- 
close other examples of conventional oxygen 
detectors. In order to provide an enhanced 
resistance to lead contamination, the protective 
layer 4 used in these examples is deposited with a 
lead-trapping metal through a dipping process. 
However, depending on the dipping method 
employed, the lead-entrapping metal is mostly 
supported on the outer surface of the protective 
layer 4 and lead has a tendency to be deposited 
only in that area, thus causing occasional clog- 
ging that may eventually lead to a lowered 
responsiveness of the detector. The protective 
layer 4 is also equipped with a lead-resistant 
catalyst layer, but if the concentration of the 
catalyst is increased with a view to enhancing the 
resistance to lead contamination, the responsive- 
ness of the detector is decreased. A lowered 
responsiveness is also caused by using an exces- 
sively thick catalyst layer. 

Japanese Patent Publication No. 18146/1982 
discloses a detector that employs an electrode 
coated with a protective layer 4 which is formed 
by first applying a slip containing a heat-resistive 
metal oxide and a catalytic material, drying the 
slip, and then sintering the dried slip. The biggest 
problem with this type of detector lies in the fact 
that it is difficult to prepare a slip having an 



optimum porosity. An excessively small porosity 
will prevent the entrance of gases into the detec- 
tor, and if the porosity is too great, the protective 
layer 4 may be corroded by a reducing exhaust 

5 gas, possibly resulting in an open-circuit failure in 
the electrode 2. Additionally, the slip has a ten- 
dency not to adhere firmly to the electrode 2 and 
may easily come off during service. 
US— A— 4021326 discloses an electro-chemical 

w sensor in the form of a closed, tubular element 
having an electrolyte with electrodes on its inner 
and outer surfaces, the outer electrode being 
covered by an insulating oxide layer. A further 
heat-resistive layer, preferably containing lead, 

15 copper, zinc, sulphur or halogen compounds is 
additionally disclosed. 

US — A— 3935089 discloses a similar sensor 
having a protective coating of aluminium oxide 
impregnated with platinum. 

20 US— A— 3978006 discloses a further sensor 
having a solid electrolyte with inner and outer 
electrodes, the outer electrode being coated 
simply with a protective layer of aluminium oxide. 
A primary object, therefore, of the present 

25 invention is to provide a device for detecting the 
concentration of oxygen in automotive exhaust 
gas that is not only durable but also capable of 
detecting the oxygen concentration of the 
exhaust gas with an improved response by pre- 

30 venting lead from poisoning the sensing elec- 
trodes, clogging the protective layer and building 
up on the under-surface of the protective layer. 

The present invention has been accomplished 
in order to attain the objection shown above. 

35 According to the present invention, therefore, a 
device for detecting the concentration of oxygen 
in an automotive exhaust gas, comprising an 
oxygen-ion-conductive solid electrolyte to be 
positioned between a reference gas and a gas to 

40 be measured, the electrolyte generating an elec- 
tromotive force proportional to a differential 
oxygen concentration between the two gases; 
and, electrodes made of an electroconductive 
material; a first one of the electrodes being 

45 located on a surface of the oxygen-ion-conductive 
solid electrolyte to be contacted by the reference 
gas and a second one of the electrodes being 
located on a surface of the solid electrolyte to be 
contacted by the gas to be measured, the surface 

so of the electrode to be in contact with the gas to be 
measured being coated with a protective, heat- 
resistive metal oxide layer having uniformly dis- 
tributed therein a lead-trapping, thermally stable 
metal, selected from the group consisting of Pt, 

55 Ru, Pd, Ni, Au, and alloys thereof, the protective 
layer being formed by first powdering the heat- 
resistive metal oxide, chemically plating or 
evaporating the lead-trapping metal onto the 
heat-resistive metal oxide powder, and then 

so plasma spraying the thus-treated metal oxide 
onto the electrode in contact with the gas to be 
measured; the lead-trapping metal being present 
in a molar amount of 0.4 to 3% of the metal oxide 
and the protective layer having a thickness in a 

65 range of 150 to 500 microns. 
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In the drawings:— 

Fig. 1 shows a partial cross section of a conven- 
tional device for detecting the concentration of 
oxygen in automotive exhaust; 

Fig. 2 is a cross section of an oxygen sensor in 
accordance with a preferred embodiment of the 
present invention; 

Fig. 3 is a graph showing the relationship 
between the A/F (air/fuel) ratio and electromotive 
force generated by the sensor of Rg. 2; 

Fig. 4 shows the waveform of a lean-rich signal 
produced by the sensor of Rg. 2 and the 
waveform of a feedback correction factor FAF 
obtained by integrating such lean-rich signal; 

Fig. 5 is a graph showing the time vs. A/F ratio 
of the sensor of Fig. 2 with the thickness of the 
protective layer taken as a parameter; and 

Fig. 6 is a graph showing the time vs. response 
frequency of the sensor of Rg. 2 with the content 
of the Pb getter (Pt) taken as a parameter. 

A preferred embodiment of a detector of the 
present invention will hereunder be described 
with reference to Figs. 2 to 6. 

Rg. 2 shows an oxygen concentration detector 
constructed in accordance with a preferred 
embodiment of the present invention. The detec- 
tor includes an oxygen-ion-conductive solid elec- 
trolyte 11 made of an oxygen-ion-conductive 
metal oxide such as Zr0 2 stabilized with, for 
example, Y a 0 3 . This electrolyte may be prepared 
by grinding a mix, calcining the particles of the 
mix, compacting the calcined particles into a 
suitable sheath form, and firing the compact at 
elevated temperatures to provide a dense sinter. 
The outer surface of the solid electrolyte 11 is 
coated with a first electrode 12, typically made of 
platinum, provided by chemical ' plating, vapor 
deposition, sputtering or paste application. The 
inner surface of the solid electrolyte 11 is pro- 
vided with a second electrode 13. The electrode 
12 is overlaid with a homogeneous protective 
layer 14 made from an AI 2 0 3 -MgO spinel powder 
and a lead-trapping metal such as Pt, Ru, Pd, Ni, 
Au, or alloys thereof. 

The protective layer 14 is preferably made by 
the following steps: providing a metal oxide mix 
(Al 2 0 3 -Mg0 spinel), grinding, sieving (+25 pm, 
-63 urn), chemical plating of Pb getter metal (Pt) 
to the metal oxide powder, drying, and plasma 
spraying. Platinum is chemically plated to the 
metal oxide powder by the steps of: preliminarily 
treating the metal oxide, nucleating the Pb getter, 
and chemically plating a Pb getter such as by 
precipitating a Pb getter metal on the surfaces of 
the metal oxide particles from a solution contain- 
ing a predetermined weight of the getter metal. 

The protective layer thus formed may be sub- 
jected to a heat treatment in a hydrogen furnace 
at between 600 and 700°C. Instead of chemical 
plating, vapor deposition techniques may be 
employed to form a Pt layer on the metal oxide 
particles. The oxygen-ion-conductive solid elec- 
trolyte 11, first electrode 12, second electrode 13, 
and protective layer 14 constitute the device of 
the present invention for detecting the concen- 



tration of oxygen in automotive exhaust gas. The 
detector is mounted on the inner wall of the 
exhaust system, equipped with a protective cover 
(not shown), and mounted at a position in such a 

5 predetermined manner that it forms a wall 
between the exhaust gas and the atmosphere. 
With this arrangement, the exhaust gas E flows 
on the surface of the protective layer 14, whereas 
atmospheric air A enters the detector from the 

70 bottom so as to make contact with the second 
electrode 13. 

The mechanism by which the detector of the 
present invention operates is as follows; Rrst, the 
gradient of oxygen concentration between the 

15 atmosphere and the exhaust gas forces the 
oxygen molecules in the atmosphere to enter the 
second electrode 13 where they are ionized. Then, 
the oxygen ions pass through the solid electrolyte 
11 to reach the first electrode 12 where most of 

20 them are converted to molecular form, thereby 
producing an electromotive force. During this 
process, the exhaust gas around the first elec- 
trode 12 will remain in chemical equilibrium so 
long as that electrode ensures a proper catalytic 

25 effect. 

The relationship between the A/F ratio and the 
electromotive force generated by the differential 
oxygen partial pressure at the two electrodes is 
shown by the graph of Fig. 3. This characteristic 

30 curve is Z shaped, and the EMF makes an abrupt 
change at a point about the theoretical A/F ratio. 

In an A/F ratio control system using the detector 
described above, the detector senses the concen- 
tration of residual oxygen in the exhaust gas, and 

35 the data obtained therefrom is used to estimate 
the A/F ratio of the air intake system, whereby the 
engine may be made to operate at the theoretical 
A/F ratio. The A/F ratio of the intake system may 
be adjusted to a point around the theoretical 

40 value by the following procedure: calculating the 
basic injection time t p based on the amount of air 
intake Q and the engine speed (rpm), obtaining 
the A/F ratio feedback correction factor FAF by 
performing an integral operation on the lean-rich 

45 signal from the detector using a feedback integral 
constant; multiplying t p by FAF to determine the 
fuel injection time TAU; and performing ON/OFF 
control on the fuel injection valve so that it 
remains open for the period of fuel injection time 

50 TAU. 

Tests were conducted to measure the concen- 
tration of oxygen in a lead-containing exhaust gas 
with the detector of the present invention used in 
an engine running on gasoline containing 1.5 g of 

55 Pb per gallon. Fig. 5 shows the relationship 
between the operating time of this sensor and the 
A/F ratio measured for the actual emissions. In 
this test, four detector samples were used; the 
first three used protective layers 14 that contained 

60 0.7 mol% of Pt as a Pb getter and which had 
thicknesses of 100 urn, 150 |im and 300 urn, while 
the protective layer of the fourth sample con- 
tained no Pt and had a thickness of 150 microns. 
In the second sample with a thickness of 100 

65 microns, Pb was not very efficiently trapped by Pt 
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and penetrated through the protective layer to 
poison the first electrode 12. The deteriorated first 
electrode no longer had the ability to rapidly 

absorb oxygen molecules in the exhaust gas. The 
catalytic action of the first electrode 12 was thus 
impaired and the MC and CO components in the 
exhaust gas were very slowly oxidized with the 
oxygen molecules at the electrode 12. As a result, 
the lean-rich signal shown in Fig. 2 shifted toward 
the rich side, causing a change in the A/F ratio 
feedback correction factor FAF and a subsequent 
increase in the fuel injection time TAU. The 
detected A/F ratio gradually shifted to the rich 
side and the detector eventually became inopera- 
tive, as indicated in Fig. 5. A protective layer 
thicker than 500 urn did not permit sufficiently 
rapid penetration of the exhaust gas and 
decreased the initial response of the sensor. It is 
therefore concluded that the thickness of the 
protective layer 14 preferably ranges from 150 
microns to 500 urn. 

Fig. 6 shows the relationship between the oper- 
ating time of the 0 2 sensor and the frequency 
response of the lean-rich signal from the sensor. 
The good response of the sensor is represented 
by a high response frequency. The data in Fig. 6 
assumes a constant film thickness (200 urn) with 
the Pt content of the protective layer ranging from 
0 to 4 mol%. The response frequency of the 
samples using protective layers with Pt levels 
outside the range of 0.4 to 3 mol% decreased with 
operating time, and the rate of decrease was 
accelerated as the operating time exceeded 50 
hours. The samples using protective layers con- 
taining 0.2 mol% and 4 moI% of Pt became 
substantially insensitive when the operating time 
exceeded 80 hours. A protective layer with very 
small Pt content is unable to prevent poisoning of 
the first electrode by lead. A protective layer with 
excessive Pt is also undesirable since the gradual 
build-up of Pb on the surface prevents the smooth 
flow of the exhaust gas and adversely affects the 
response time of the sensor. 

Rg. 6 also shows data for a detector sample 
using a protective layer having 1 mol% of Pt 
deposited in the outer surface. The Pt content of 
the layer was within the preferred range of 0.4 to 3 
mol%, but the unevenness in the Pt concentration 
that inevitably resulted from the dipping tech- 
nique increased the likelihood of Pb build-up on 
the outer surface of the protective layer or its 
being clogged with Pb. As a result, the response 
of the sensor started to deteriorate when the 
operating time exceeded 20 hours, and no 
response was obtained after 80 hours. Sensors 
using protective layers of Pt levels in the range of 
0.4 to 3 mol% prepared in accordance with the 
present invention produced satisfactory results, 
although their response decreased slightly with 
operating time. It is therefore concluded that the 
preferred range of the content of a Pb getter (Pt in 
the embodiment shown) in the protective layer 14 
is from 0.4 to 3 mol%. Substantially the same 
results were obtained with protective layers 
having thicknesses other than 200 urn, except that 



the initial value of the response frequency had a 
tendency to decrease with thicker layers. The 
initial value of the response frequency is prefer- 
ably not lower than 0.7 Hz. 
5 An oxygen sensor produced in accordance with 
the preferred embodiment of the present inven- 
tion which uses a protective layer 14 of a thick- 
ness of 150 to 500 urn and which has a Pt content 
of 0.4 to 3 mol% may be used for the purposes of 

10 efficient purification of a lead-containing car 
exhaust gas. This can be achieved by performing 
feedback control on the internal combustion 
engine so that it is operated at the theoretical A/F 
ratio as determined by the electromotive force of 

15 the sensor. 

As described above, in accordance with the 
preferred embodiment of the present invention, 
not only can Pb poisoning of the first electrode 12 
be prevented, but also clogging of the protective 

20 layer 14 with Pb or its deposition on the outer 
surface of that layer is effectively suppressed. 
Because of these features, the sensor of the 
present invention is capable of precise 
measurement of the concentration of oxygen in 

25 exhaust gas with a good response time. 
Additionally, the sensor can be operated reliably 
over extended periods. 

In the embodiment shown above, Pt is used as 
the Pb getter. Other suitable Pt-trapping materials 

30 include Ru, Pd, Ni, Au, Ag, Ir, Os, Ni/Ni 2 , Si0 2 , Ni/ 
Cr, BaO, CuO/Cr, and SrO a . The protective layer 14 
may be made of materials other than Al 2 0 3 -Y 2 0 3 , 
including CaO, Zr0 2 , Y 2 0 3 -Zr0 2 , and Ai 2 0 3 -BeO. 
Thus, the present invention provides a device 

35 for detecting the concentration of oxygen in 
automotive car exhaust gas including an oxygen- 
ion-conductive solid electrolyte positioned 
between a reference gas and a gas to be 
measured, which electrolyte generates an elec- 

40 tromotive force proportional to the differential 
oxygen concentration between the two gases, 
and electrodes made of an electro conductive 
material, one located on the surface of said 
oxygen-ion-conductive solid electrolyte contacted 

45 by the reference gas and the other located on the 
surface of the solid electrolyte contacted by the 
gas to be measured. In accordance with the 
invention, the surface of the electrode in contact 
with the gas to be measured is coated with a 

so protective, heat-resistive metal oxide layer having 
supported thereon a uniform layer of a lead- 
trapping thermally stable metal, the lead-trapping 
metal being present in a molar amount of 0.4 to 
3% of the metal oxide. 

55 The sensor of the present invention is free not 
only from poisoning of the inner electrode, but 
also from clogging of the protective layer with Pb 
and its build-up on the outer surface of the 
protective layer. As a result the sensor ensures 

60 accurate measurement of the oxygen concen- 
tration of exhaust gas with a good response time 
maintained over prolonged periods of service. 

While the oxygen sensor of the present inven- 
tion has been described above by reference to a 

65 preferred embodiment, it should be understood 



4 

I 



7 EP 0 

that the scope of the invention is by no means 
limited to that particular embodiment and various 
modifications may be made without departing 
from the scope of the invention as defined in 
claim 1. 

Claim 

A device for detecting the concentration of 
oxygen in an automotive exhaust gas, compris- 
ing: 

an oxygen-ion-conductive solid electrolyte (11) 
to be positioned between a reference gas (A) and 
a gas (E) to be measured, the electrolyte generat- 
ing an electromotive force proportional to a dif- 
ferential oxygen concentration between the two 
gases; and, 

electrodes (12, 13) made of an electroconduc- 
tive material; 

a first one of the electrodes (13) being located 
on a surface of the oxygen-ion-conductive solid 
electrolyte (11) to be contacted by the reference 
gas (A) and a second one of the electrodes (12) 
being located on a surface of the solid electrolyte 

(11) to be contacted by the gas (E) to be 
measured, the surface of the electrode (12) to be 
in contact with the gas (E) to be measured being 
coated with a protective, heat-resistive metal 
oxide layer (14) having uniformly distributed 
therein a lead-trapping, thermally stable metal, 
selected from the group consisting of Pt, Ru, Pd, 
Ni, Au, and alloys thereof, the protective layer (14) 
being formed by first powdering the heat-resis- 
tive metal oxide, chemically plating or evaporat- 
ing the lead-trapping metal onto the heat-resistive 
metal oxide powder, and then plasma spraying 
the thus-treated metal oxide onto the electrode 

(12) in contact with the gas (E) to be measured, 
the lead-trapping metal being present in a 

molar amount of 0.4 to 3% of the metal oxide and 
the protective layer having a thickness in a range 
of 150 to 500 urn. 

Patentanspruch 

Vorrichtung zum Nachweis der Sauerstoffkon- 
zentration in einem Automobil-Auspuffgas, 
umfassend 

einen zwischen einem Bezugsgas (A) und 
einem zu messenden Gas (E) zu positionierenden 
Sauerstoffion(en) leitenden festen Elektrolyten 
(11), der eine der unterschiedlichen Sauerstoff- 
konzentration zwischen den beiden Gasen pro- 
portionate elektromotorische Kraft erzeugt, 

und aus einem elektrisch leitenden Material 
hergestellte Elektroden (12, 13), 

wobei eine erste Elektrode (13) auf einer Ober- 
flache des mit dem Bezugsgas (A) in BerOhrung 
zu bringenden Sauerstoffion(en) leitenden festen 
Elektrolyten (11) gelegen ist 

und sich eine zweite Elektrode (12) auf einer 
Oberflache des mit dem zu messenden Gas (E) in 
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BerOhrung zu bringenden festen Elektrolyten (11) 
befindet, 

die Oberflache der mit dem zu messenden Gas 
(E) in BerOhrung zu bringenden Elektrode (12) mit 

5 einer schutzende n, hitzebestandigen Metaltoxid- 
schicht (14) mit einem darin gleichmaBig verteil- 
ten Blei-einfangenden thermisch stabilen Metall 
aus der Gruppe pt, Ru, Pd, Ni, Au und Legierun- 
gen derselben beschichtet ist, 

w die schutzende Schicht (14) durch Pulverisieren 
des hitzebestandigen Metalloxids, chemisches 
Plattieren oder Aufdampfen des Blei-einfangen- 
den Metalls auf das hitzebestandige Metalloxid- 
pulver und PlasmaaufsprQhen des so behandel- 

is ten Metalloxids auf die in BerOhrung mit dem zu 
messenden Gas (E) gelangende Elektrode (12) 
gebildet ist, 

das Blei-auffangende Metall in einer molaren 
Menge von 0,4% bis 3% des Metalloxids vorhan- 

20 den ist und 

die schutzende Schicht eine Dicke in einem 
Bereich von 150 urn bis 500 urn aufweist. 

Revendication 

25 

Un dispositif pour detecter la concentration de 
I'oxygene dans un gaz d'6chappement de voi- 
tures automobiles, comprenant: 

un electrolyte solide conducteur des ions oxy- 
30 gene (11) a positionner entre un gaz de reference 
(A) et un gaz (E) a mesurer, l'6lectrolyte g§ne>ant 
une force electromotrice proportionnelle a une 
concentration diffSrentielle d'oxygene entre ies 
deux gaz; et 

35 des electrodes (1 2, 13) nSalisees en un materiau 
conducteur de I'electricit6; 

une premiere Electrode (13) £tant localised sur 
une surface de I'electrolyte solide conducteur des 
ions oxygene (11) destined a etre en contact avec 

40 le gaz de reference (A) et une seconde electrode 
(12) localisee sur une surface de )'6lectrolyte 
solide (11) destined a etre en contact avec le gaz 
(E) a mesurer, la surface de l'6lectrode (12) desti- 
nee a §tre en contact avec le gaz (E) a mesurer 

45 etant revetue d'une couche protectrice d'oxyde 
metallique thermiquement rSsistante (14) dans 
laquelle est distribue uniforrnement un m6tal 
thermiquement stable captant du plornb, choisi 
dans le groupe comprenant Pt, Ru, Pd, Ni, Au et 

so ieurs alliages, la couche protectrice (14) 6tant 
formee tout d'abord par saupoudrage de i'oxyde 
metallique thermiquement resistant, placage chi- 
mique ou Evaporation du metal captant du plomb 
sur la poudre d'oxyde metallique thermiquement 

55 resistant, et ensuite pulverisation a plasma de 
I'oxyde metallique ainsi traite* sur l'6lectrode (12) 
en contact avec le gaz (E) a mesurer, le metal 
captant du plomb etant present en une quantite 
de 0,4 a 3 % molaire par rapport a I'oxyde 

go metallique et la couche protectrice ayant une 
epaisseur comprise dans Tintervalle de 150 a 500 
urn. 
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